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Earthworks appear in the satellite images of deforested sections of the Amazon Basin. These 
images, and several other archaeological evidences, are showing that a lost civilization is waiting 
for further researches. 
 
Analysing the images coming from the satellites launched for geophysical researches and 
environmental control, it is possible to gain some astonishing information about lost civilizations. It 
is the case of the “geoglyphs” discovered using the satellite imagery of deforested sections of the 
Amazon Basin, in the eastern Acre State, Brazil. These “geoglyphs” are earthworks that appear as 
squared or round structures, often connected by lines. 
Built long before Christopher Columbus arrival in the new world, these earthworks are the remains 
of a lost civilization, according to a study published in the journal Antiquity [1,2]. The paper on 
Antiquity is summarizing a research started in 2001 [3,4], research aided by the use of Google 
Maps [5]. Some geoglyphs were discovered during fieldwork in the late 1970s, but most of the 
more recent discoveries have occurred by means of the Web-based program, which possesses some 
high-resolution satellite images, that “facilitates the search for landscape expressions of past 
civilizations that we call geoglyphs”. Carbon-14 dating of charcoal associated with these geoglyphs 
indicates ages between 2500 and 1000 years B.P. [5]. 
According to Ref.2, “the combination of land cleared of its rainforest for grazing and satellite 
survey have revealed a sophisticated pre-Columbian monument-building society in the upper 
Amazon Basin on the east side of the Andes.” The satellite inspection revealed to the archaeologists 
that an unknown civilization built several earthworks having a precise geometric plan, connected 
by straight orthogonal roads. The article tells that the “geoglyph culture” stretched over a region 
more than 250km across floodplains and the uplands. The geoglyphs are enormous structures, with 
diameters ranging from 100 to 300 meters. The structures are formed by ditches about 36 feet wide 
and several feet deep, lined by earthen banks up to 3 feet high, located on hills above the river 
valleys. The researchers argue that these structures were used for ceremonies. Based on the amount 
of manpower necessary to create them, it is estimated that at least 60,000-90,000 people might have 
lived in the area where about 300 geoglyphs have been so far localized [1,6].  
In fact, the Spanish explorer Francisco de Orellana, a 16th century explorer, who was the first 
European to traverse the Amazon River, reported of densely populated regions. The recent 
discovery of the geoglyphs in Acre State, is telling that Orellana had not exaggerated the level of 
development among the people in Amazonia [7,8]. It is possible to argue that a large part of the 
local population was settled before the arrival of Europeans and that “became nomadic after the 
demographic collapse of the 16th and 17th century, due to European-introduced diseases”, as 
discussed in the Wikipedia item on the “Terra Preta” [8]. 
“Terra Preta” is another quite interesting archaeological object found in Amazonia. The name 
means “black earth” in Portuguese: it is a type of dark, fertile anthropogenic soil found in the 
Amazon Basin, as in several other places on Earth. This soil has a very high charcoal content and 
was made by adding a mixture of charcoal, bones and manure to the Amazonian soil. It seems that 
this soil had been used by thousands of years [9]. The zones with this artificial soil are generally 
surrounded by the original soil that had benn not altered by the human activity. Terra Preta soils are 
then of pre-Columbian nature and were created by humans between 450 BC and AD 950 [9-11]. 
It is from the 1970s that some researchers started accumulating data on the existence of an 
elaborate civilization that prospered along the Amazon’s rivers [5]. In the 1990s, scientists began 
documenting sites along the southern edge of the Amazonia [6]: one of them, the anthropologist 
Michael Heckenberger, worked near the Xingu River, several hundred miles east of Acre. His team 
found communities housing at least 50,000 people, living in what he defined as “garden cities”, 
made up of small or medium villages built around central plazas and connected by a road system, 
mainly aligned with the cardinal directions (this alignment is observed also in the Acre geoglyphs, 
see Fig.1). Large defensive earthworks were created to protect the settlements. These villages were 
included in a complex system of forest and wetland management. Clark Erickson and his team have 
found evidence of an extensive ancient land management in Bolivia too. The landscape is covered 
by canals, raised fields and ring-shaped ditches and massive earthworks for trapping fish [12]. 
About the raised-field, a discussion is proposed at Ref.13. Raised fields can be seen in the area of 
geoglyphs in Brazil too (see Fig.2). 
Geographically, these regions in Brazil and Colombia are contiguous and seem to have common 
characteristics. According to Ref.6, Heckenberger is saying that the researches evidenced many 
structures with a common design, built in Acre, Bolivia and near Xingu river, and this fact clearly 
displays that a much denser population than previously assumed was living in this area [14].  
It seems then that a complete survey of the region is necessary to have a precise evaluation of the 
lost civilizations of Brazil and Bolivia. For the exploration of those areas still covered by the forest, 
a LIDAR inspection could be quite useful. In Ref.15, it was discussed how a small crater, the 
Whitecourt Meteorite Impact Crater, can be seen by the LIDAR, which is able to depict its shape 
removing the mask of the vegetation hiding it [16]. 
In fact LIDAR does an excellent analysis in the case of earthworks [17,18]. As discussed in Ref.17, 
where the researchers are mainly introducing the subject of LIDAR survey, this technology can be 
applied to any large prehistoric earthwork complexes, and, as they note, the inspection is quick and 
accurate. One of the images from Ref.17 is quite interesting: it is showing a profile of the High 
Bank circle-octagon complex. This structure is similar to those observed in Brazil (see Fig.3). 
It could be interesting to understand the spread of the earthwork civilization across Americas and 
have a complete portrait of it. Let me conclude as Romain and Burk are telling: “many of 
earthwork sites have hidden discoveries waiting to be revealed by modern investigators”. 
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Fig.1. Near Boca do Acre, Rout BR317, two geoglyphs connected by lines. Note the almost perfect 
orientation of the line orientation. The original Google Maps image was enhanced with image 
processing. The grey-scale image is proposed for comparison. 
  
 
 
 
Fig.2. Near Rio Branco, Brazil, we can see by means of Google Maps, several “geoglyphs”, one of 
them is shown in upper part of the figure. Near this geoglyphs, it is possible to observe an area with 
raised fields.  
 
 
 
 
Fig.3. An earthwork complex of Rio Branco, Brazil, from Google Maps. This image is once more 
showing how the Google Maps imagery is fundamental in the analysis of ancient civilizations. The 
lower image is obtained after a processing to enhance the details. 
